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H-qNMR (quantitative NMR):
16 transients were accumulated, without steady state scans, over a spectral width of 20.55 ppm (offset at 6.175 ppm), at a fixed receiver gain (1), using 30 s of inter pulse delays.
13 C-NMR: 5632 transients were accumulated after a 30 degree pulse and 4 steady state scans, over a spectral width of 239 ppm (offset at 100 ppm), using 5 s of inter pulse delays. The receiver gain was automatically adjusted.
2D NMR experiments were acquired as follows (spectra not Identification of species in solution. The shielding effect (shift to high field) on the resonances of the protons in position ortho to the acylic group was observed as a consequence of the substitution of the chlorine (see Figure S1A i, 3 and 7) with the iodine (see Figure S1A ii, 10 and 14), due to the lower electronegativity of iodine compared to that of chlorine. An analogous shift to the high field was observed for the 13 C resonances of the CO groups (8 with respect to 1), while a shift to the low field was ascertained for the 13 C resonance of the α-carbon (9 compared to 2) after the substitution of the chlorine with the iodine (see Figure S1B i and ii).
Reaction yield. The reaction yield, which was measured by a quantitative NMR (qNMR), is virtually complete (97.7%, with only 2.3% of residual benzoyl chloride). A small amount of benzoic acid (1.2%), which was unambiguously identified by using an authentic material (see Figure S2 A iii and B iii), likely derives from the traces of moisture in the reactants or is due to the cap of the NMR tube not being sealed during the analysis. Indeed, over time, repeated analyses show an increase in the intensity of the benzoic acid signals, which are accompanied by a corresponding reduction in the intensity of the signals of the benzoyl iodide. The high reactivity with water is a further confirmation of the chlorine substitution with the iodine. 
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Time Resolved Spectroscopic Characterization
In order to investigate the photo-physical properties of our APbX 3 NCs, we performed Time Correlated Single Photon Counting (TCSPC) measurements. The decay traces at the peak wavelength are shown in Figure S3 : As is commonly observed in perovskite NCs, the decay lifetimes of all the systems show a complex multi-exponential decay trend that has been fitted by means of a three-exponential relation: Figure S5 . Bright field TEM images of (a) CsPb(ClBr) 3 and (b,c) CsPb(BrI) 3 , NCs. Scale bars are 100 nm in all images. XRD patterns of (d) CsPb(ClBr) 3 and (e,f ) CsPb(BrI) 3 along with their absorption and PL spectra (g-f) respectively. Figure S9 . BF-TEM image along with absorption and PL spectra of MAPbBr 3 NCs, which were synthesized using lead acetate trihydrate.
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Control Experiments on MAPbCl 3 NCs
We performed the synthesis of MAPbCl 3 NCs (as described in the Experimental Details of the main text) increasing the amount of benzoyl chloride from 0.6 to 1.5mmol. The PL emission of the resulting NCs improved when employing 1mmol of the Cl precursor, while poor PL emission was observed when using 1.5mmol of benzoyl chloride (see Figure S4A ). The use of 1mmol of benzoyl chloride led also to the formation of a secondary undesired phase: cotunnite PbCl 2 (see the Figure below 
